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This^ publication represents a model for the Hatur^l 
science Education curriculum for graaesJfire' through eighrt in ' ^ 
Delavare*s schools. This ^guide is meant to. Wrre as a minimal 
standard for natural science education, ba^ at the sam^ time strires 
for maximum output of the natural science program* ^e. g^iide is based 
on the processes of science education as'trell- a:^ the concepts an^ 
attitudes of the biological,' physical, and e^rtg sciences^ Four basic, 
goals hare been identified and a set of termiliftl obj^tires has been* 
established * for, each goal. These goals and objectires are to provide 
the fr^mevork*Sr the development of .distjrict,, iocaly building, or 
classroom programs* The guide lists, eleven .majLor. processes of science 
education, suggests process ability* levels, and identifies, the six 
major concepts to be included in the natural science Curricnlumt Each 
concept grouping (concept-process*ob jective) .is indicated in each of 
the major disciplines of science; biological, phjsiCai-,, and 'earth 
sciences. Thre mathematics applications in the basic sc^^-^nces are also 
indicated* & section on current educational philosophies that relate 
to. the natural science educational program concludes this 
publication. (BT) - ■ - . 
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- . 'FBEPACB .• ' - - 

dev^opment'of ,scieiiti&:ally .^ware genemtioii will have a-m^or iinpact upon the 
pdUd^ and, the poScy-maldDg process of a democratic society. Gtizkos who Imow, their 
long-run, best interests are mest likely to pn^ote them through all the means at hand. Being 
aware is ojUj the tjfeginning. Once a society perceives a need and obj^y^s, it then moves 
to allocate its available resouFces to the priorities indicated by the goats and objectivea. As 
'every ejementaiy economic student knows,, the basic resources of the society are natural 
resources, capital, and human resouices. In an earlier age natural resources determined a 
society's wealth aB(3 welfare, especially in the fertility^f its soil. Consequently, though natural 
resources never last their importance, capital resources, the technology to expand man-'s 
* ^objectivity, rose to prominence. 

' 'j ' ' ' 

Now we appear to be entering an age wheahumah resources wiU dominate. It is a time when 
the most critical problems of society do not lend themselves to attack based- on land, new 
materials, or machines. The primary tools of this society ar^ the talents and skills^f its people. 
Whatever its problems, the search for peace^the abolition«of poverty, the prevention and cure, 
of disease, the reduction of crime or the control of environmental quality, the solutions depend 
upon dedicated, talented, and well-trained people who understand and who cto intelligently 
use whatever technological tools are available. It is the growing awareness of .this new, 
dependency that has pushed the United States economy into an.educational investment which 
has expanded from S6 billion to $65 billion in 25 years. It is the same phenomenon Which 
underlines the emergence of remedial man^power programs to assist those unable to compete 
successfully in the more sophisticated labor^Db^ets. It i^he same awareness wluch has forced 
us to take a closer look as to what is currently happening in our educational programs and ior us 
particularly the science education programT * - 

Alth6ugh science education iias enjoyed a strong positiGm in the educational hierarqhy, little 
emphasis has been placed -on the' application' of sdence to sodety. Tfa$ major thrust in 
education tc^^y is ^'career education". A!s career education is considered asan ihter-d[yciplinr 
ary'activity,' science is often excluded' because ''science teachers are so busy te^£|iing subject 
matter they cannot relate to the processes of sdence and how sdence applied to the world of 
work"*. .; ' . ■ 

This reaction is unfo.rtunate £uid highly inaccurate^ because any competent sdence. teacher is ^ 
constantly attempting to make subject inattSr relevant and pertinent and what better way .to 
make it more mean|itgfuUtian to relate it to the world of work. If career education is education 
fdr a living, then science might rightfully be considered as the prime essential of life; thus, 
science career education must therefore he a very practical kind of Mucation. How cart science 
teachers continue to teach in ways which fail to bring practicality into science education? 

Ail too ofteri ^ciance students ask "Why do I have to learn that? I donH need it." This is- 
especially true of terminal students who needtb 6$ better, prepared for the c^^kl hardwotbLif^ 
' which they will suddenly sooner or !at^ be thrust. It is also true in many cases of coUege-bound 
students who consider sdence as a foundational Course material. Many sdence educators are 
coristantly ^d diligently seeking irmovating ideas to teacbir^g the subject matter. 
Unfortunately, their effort? are focused on the subject matter or course content rather than on 
theatudents, ItisbetterStheyseekwaystostimulatethestudentsintheirdesiretoJeam. We 
contend that if teachers would make existing pjrograms relevant, then stiidents would act 
positively. How does orie make a science relevant for the non-academic student when it is 
difficult enough to maintain theinterest of those who may need or want the sdence courses, but 
to thosewho neither want or rieed it, is is almost impossible. , , 

Sdence instruction as relate4 to the career education piiiltksophy bepomes the answer to 
many of^he problem^ in teaching tod^y. It is an'excellent way to make sdence relevant, 
practical, and interesting. It can stimulate the terminal student because he^canmake use of Jt 
without the need of det^ed theory. By the same token, it 6an be used to teach theory and 
principles to academic student^ so that it may be understood easily and'applied immediately. 

' ■ i- . '8 , 



Id this appjt)acfa natural sdenceinstmctum is a One of the 

major goals in sdence teaching is to have the student develop the proce^ of making decisions. 
Ther^ are invahahly rights and ffrohgs when it comes to making decisions hat as dtizelis we 
must make decisions. There may well be no real ri^it or wrong for the simple reason that the 
product t^ust suit the needs of the huyer. T^^ese jieeds ma> well var; from one individual to 
another. What might be emphasized in career sdence is how to evaluate products tn.li|;ht of 
needs. The goai should be to mvestigate awareness and relate to self through k^gicad priQ^fples) 
of evaluation. Here every person use^ the so-called scientific method without realty being 
aware of it for what it is. 

We have pfovideci ,this guide to assist the teachers of natural science, grades K-12^ by 
providing the framework for the development of their local district^ huildmg, and classroom 
l»rogram. This should also serve as the framework for the pre-service and in-service training of 
teachers by the higher education institutions. ' ^ 
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THE REASON FORNATURAt SPIENC^ E!^ 

The purpose of the natuiat sdence education prograiD for Delaware's students is (o lead to 
the sequential development of a sdentificanj Iit^rtte per&n. Although this is considered to be 
the central puipose of natural ^ence education, a single or "best way** of pursuing this goal 
cannot be specified. The div^se nature ef schools* students, and timbers necessitates a 
variety of programsand approaches.* ^ ' ' " * 

***To devebp a scientifically literate citizenry, the State Board of Education 
^ * - recommends that: 



.* *every stud^t K-12 have an opportunity for many nariu^ sdence 
experiences every year, 

*that the K'-12 natural sdence experience takes into consideration individual 
differences of students and_ reflects the students' emotional, etlmic. moral, 
geographical, and economic 'background. 

*every teacher of natural science be supplied with adequate facilities, 
equipmentrSupplie^ and^the time U> utilize these at the various grade levels 
of the student. ' - 

*tbat natural sdence be presented as a unified disdptine, integrated and 
coordinated with other disciplines, such as matfiematics, social sdence, 
economics, ^litical sdence, reading, and commtmication skills. 

* *increasingemphasis be placed on science processes, conceptional schemes 
and values, and less emphasis on factualinfommtbn. ' 

« 'direct experiences with the natural world o; in laboratorjr (hands On) 
activities s^hould comprise the majof- potion of the science program. 

'textbooks should facilitate inquiry, rather than being writteh to*repIace 
iaboratoiy l(hands onf experiences. The use of recorded material- {other 
media as well as printed fiiaterial) should be integral.part^ and dependent 
upon laboratory experiences.* "{The materials, used will not discriminate 
against the ethnic, moral, geographical, or sexual bacKgroubd of stt^dents.)" 

^natural sdence education programs include envirotitjftenta!' education that 
interrelates natural phenomena^ environmental influences, ^science, ^techno'' . 
logy, social iioplxcations of 'sdence and technology^ and economic coissidera^ 
tions. ' , 

, ^ • * / 

♦natural science education *programs incorporate the. philosophy of career 
education^ emergency preparedness, health (drug and sex) education, but 
this is not the sole curricdar area responsible for these phiIos5phies, 

- ' ■ ' , *' ' 

♦opportunities for the professional growth of teachers of natural sdence be 
considered an integral part of natural sdence education programs so tha^t 
teacher's own deeper insights can be brought to bear on^ the sdence 
. programs-designed for sdentific literacy. ' 

♦the achievement 'Of sdentific literacy should be Ihe basts for setting % 
(^jectives; for selecting content, learning experiences, methodology, and 
for developing a system of evaluation. J 



This guide is meant to serve as a minimal standard for natural science education but at the 
same time strive for maximum output of the natural science program. Hie guide is based on the 
processes of science education as well as the concepts, and attitudes with temdn^ objecUves in 
areas of the biological^ physical, and earth sciences, at the learning Revels of K^l, 2^5*8, and 
902. These are not the day^bynjay activities or materials to.be used in the acc<^hu{nishment of 
the tennmal objectives. The development of this aspect of tha'curriculum is the psponsibility 
of the classroom teadier, students, and coordinated hy the building or distmct curnculm 
specialists and the State Department oj Public Instruction, ' ^ , rrj * 




When ^^udent complete fata expeiien^ in Delaware's schools* he should have resched a 
level of proticiencyinthese four basic goal^^r f ^ 



Attilitde Goal: To develop thf^se T^ralues^' aspu^ationd;^ aBd attitude? which 
underlie the per^nal involvement of the indav^ual with his environmeiiC qb^ 
with mankind; . - ^ ' . 

Rational Thinking Goil: 'To devSlop-^the jatoional thinking processes which 
underliescientificmodeyof inquiry, *♦ ' 

Skills jGoal: To develop fundemental skills in' manipulating materials and 
equipment and in gathering, organizi{ig,^ ^ communicating scientific 
information, * ^ ^ 

Knowledge GcUl: To develop knowledge of specifics, processes, concepts, ' 
generalizations, a^d unifying principles^ wiiich lead to further interpretation 
and diction of objects and events in the natural environment. 



' In order lo attain these goals, a set of terminal Objectives have been. established; &ach * 
ten;^inal objective is a culminatioii of a student's science a6iuevement from kindergarten 
through fats high school experience . ^ ^ ' 

The following pages identify the four>asic goals and their terminal objectives to serve a^ a , 
hrameworit f)fc the development of your^snence progtamV ' « 
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- fl^ student faas-;« cril^ai; 
theories * ' 



TbB student is intngos^ hjx^ 
jects and evaits in his 'environ^ 
ment. 



The student appreciates the 
interrelated^ess of sdende, 
Le^hnologyf societj. 




tbe stt^lent wiUinglj saf^ects 
his data «nd ideis to the mfr 
dsmofHlsp^ets. . 

stad^ is aware of and. 
f^sponds in a posxtzre jooaniKf ^ 
to beauty ahd'ordeTfioessib 
^en vnoTuneiit*, ' * i» : 



^o develop those values^j^ 
piratjQpa^ ^d^littifodes? phidi^^,^ 
jonderiie ttie-'pen^^ m?cS^ 
ment 'of'twin^T^ul whiilt^ 



It llie atodent conducts ^sd re-^ 
pottff^e results of his adentiiScL 
, mv^tigatidnsinan lwDest'^an^ 
' o^gectivenxaimer, . • 

,X' student recognizes^ > the 
\ Imiitatidns of sden^fic modes 

of. inguiiif and the need ior , 
' sddrfionaT/ quite dtfierent 

pioacl^es to t^ quest.^. for 

reaiay,' - \ , 

llie student hab&ually a|iplies \ 
ratibnal and creative tiiiESang 

' proc^s;^; when at^mpting:-io 
;sexpla&* ' discrepant^ " events^ 
when ti^TOg to £nd xekt^on' ■ 

- ' ships among aeeimni^y umie- . 
lated pbenomeifa ahd ,wheir 
seeking solutii^ .to ^sctencer 
based probfems- 
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Hie student fonjmUtes.tentar 
'^Ve statemeois 0r£ereoo^ 
iiypotfaeses, tbeoret^inodels) 
to identify and jeoplam Batnial 
phenomena* 

13ie stadent diaiFS infiaiences 
from data aaddistmgnishes be* 
tween empirical data and infer' 
^ ences. 



The student fanmdjttes 
and tests predictions, derived 
&om inferences, l^potbeses, 
^phic, andthearetkalnrodels. 

The student -identifies the 
variables which maj^maienally 
infioence a ^tyenmteiaction m\' 
a sjrstem and find- Wigrs to 
amtrol and man^ulate*- tbev 
identi^fidvaiiahles, ^ 

^e student ^nerates T^evant 
data to -vezify or define 
inferences, hypoUieses, - and 
thgore&al'models. _ , ■ 

-;The*student senses the exists 
ence of ^iscxepant events an4 
problem^ which azise^w^en hi 
is ^ javest^^ding' mturil 
phenomena* 

The stnSentnses pie pttx^e^^ 
described ^und^ /this /go^ 
X^quisSiBt maMpuUtiveV ^atid"- 
cdmmuntea&m ' skflls^ ■ anc}^ 
attifndes, and^ iis fmoc^ ^ 
undetstandin^^th&a:^^ 
involved fo d^s^gp* ^c?ny oi^ry 
and re^^ the i&dd&gs of ^ ' 
experiment. 

- ' ' , . 

The student selects ^riteri^tot 
and ideve^s. dassi^cali^-: 
^stems.and uses 'his' ^steins 
sixi UKkse of others to dassi^ 
given objects and events. ^/ 



tbestodciiti 



Ltesindi 



conVientimis Jhd^jt faf3it»l« 
^ &e tegrning of f^biers or 
fisteiigrs* 



SEILLSXiQAt 




eqi^imept, and in 'gitbi&img^ ^ 



Tbe student records observa* 
ticms dDcoralelj'aml btgamzea- 
data abl ideas in ways -that 

jmh »iwa ^^jr ti w&fhift ^ 



The itodei^jgatligFs 'descnptnre 
and ^antftathfe inforinittibn 
needed foe deV^opiiig otHfesj^ 
|ng inferences; and hjpcXbeBes 
means of ptnpoeefal> ol^eQ- 
tive observtttioiis of ttmijgs and 
events/- v * 



The stndent ^unatrocts ' and 
liandlesl^boiBtOTyappintaa in 
ft skiD&I ntanner, .giving doe 
, atten|fon to ' accident 
pieventiixi. 



The stjident gathers needed 
data> wH&h bave beisp genecat*' 
^ iiy "otb^ fron]r:A^vari^ of 
sotiice3>v ^ 
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-^KXKS^- .j£cid procedures 
which are enoploxed'm'^cieiv, 
tiRc Biq.ufiy. ' 



1 ■■- 



TSOGESSESOFSCa^^laH^^ 



in order to detenizise t&e leV^ 
of injjHiBTJnTotaectiyes has beeit^estftbE^teriU ^achoflbese cbjeclives.ts based da one 6rjiu>^ 
processes tj^gjveade&uteindicaaon ^ , 



OBJECnVE 




FoDowin^isalist cllbe eteren^iugor Qx9ces9es &st hAve been^eptffied wIiH^indades &e 
great majcrilly of student activjties that ^ sppropnate. for E-I2 ecbod eq>^ipnce$* Aksig 
^hh the tei^ associated wftttearfi process a short desaipti ve .paragnplt to hel^ datify t&e 
mtendedmeiamDgofiheteinis^ " ' 

These processes are Bol listed to impSy use of the jgio^Sm, Sdenoe, A JPh>cess Api^oadi 
(AAA5>, but are the processes used for any natotsl science or enviroamientil edttcation 
pTo^ranii '~ ^ 

: PROCESS -Obeerrfng " 

Observations can be made in a varied of using all of the senses. Where 
direct sexxse eiperience is iiot ^equate for maHng needed observations, 
indirect methods are used* OM^ctsaiidjeveptsmiQr be observed^with respect to 
many qualities and quantities. When observations are made to accoimilai^ 
' data &om which infierenoes will be draWto, the precision of the observations is 
czdicat Precisiop ts' often impnfved bj maldi^ qnantitative observations. . 
dbservations are infinenced by tbe^xpenenc& of,ihe observer^ 

PROCESS - Omsg^s ' , ■ 

das^^ring. i$ the groit^ig or ordering of phenomena according to ^ 
established sdieme. Objects ^nd events m^ b^ classified on the ba^ of 
observations. C3assificational schemes are^ba^ed on ^^servable^ similar^ies 
aiuldiSerence^inatbiliBiilysele^ Classificatfonatkeys are^qsed 

to place items within a scheme as weU as to retrieve mfoimaiion&CHnftsdfenie.. 

PEOC^' Inferring ' 

Infer^nce^ whil^e ba^ on obserypi^ipns^ requires eyalua^on and joct^ent In- 
ference^ {>ased upon one set otobse^pations may sugge^ further (d>servatioa 
which m turn j^guire$ipodification of or^^ Mererice l,eads to 

predietJohc ' - " - * - / - ■ ^ - 

FHOCESSS-.Pi!te<Ectntg ' 

Prediction IS the foimulaticm of an ezpecit^ n^suU ba^ on past Bxperience. 
.*The r^liabili^ of prediction.4^)^ds upon the accuracy of past observations and 
upon th^riatore of the evei^^b^gprMic Prediclion^is ba^ed-npon.niSu^ 
enoBT '^ogressive sene^ oi'observ^or^aitdf.fnpartibiiu', gr^ ar^ l^aport; 
anttoolsE^ofpredxctionmsdence. An ^j^eriment can v§tify or contradict apre- 
dictidSi' . ' ^ ' ■ ■ ' ■ 






KROC^ -ifeasuring . - 1 - ; ' 

• ■' ' ' , ■ , ■ ^ ^ ■■ 

Meaklring pr<^>erties of ot^e<;ts aiaL^^Wezits can ^^^cpipl^ed by direct 

comparison or indirect compaz^Km with arbitrary units which; for purposes 

Afi*/vmTTitiTii>fltmp tttfly>iP ftAnAnn^7j>A IdeiUifiable chaTScteristu^ which cau 

be jpeasured may be itrteire^ed to provide other quantitative valnes that are 

valq^^hle in the dc^Kiip^on of physical phendrnena. 







PROCESS- Comnniiikstfing' " . ■ ^ 

la order to commtmipate observalioof^ aocorate^ecords mast be kBji^.yrbii^ can 
besobniiUedforcbeddn^andTecheckingl^^ AcanBoIatedireconb and 
thexraiiatTSismajrberepresentedinmaiiyways. Graphical representations are 
often vsed since t&ej are dear, condse, end meaningfiiL Complete and 
undetstandable e]4>eiimental reports are essendal to scientific coxnmonication* 

PROCESS^ Inteipre&LgDjU , 

Inteipreting data reqoires the appIicaHon of <Hher basic process skills - in par- 
tknlar, the process^ of infeiiing, predicting, <ilassii^g, and comrnqnicating. 
It is throngh this complex process that t^e nse&lness of data is determined in 
answering the question being investigated* Inteip^ktions are always subject 
to revision ED the light ofnew or more refined dsta. ' 

FBOCBSS ' Making Operctidntl Definitbns 

Operational definitions are made m order to simplify commonicatton concern- 
ing phenomena being investigated. In Tnalntig sudi definittons it is necessary 
to give the minimpm amount of information needed to differentiate that which 
isbetogdefined&omother similar phenomena. Operational definitions inay be 
based upon ibe observ^le characteristics -of the .phenomena and upon the 
operations to perf<^ed« Operatonal definitions are precis and, in some 
cases, basedopon -mathematical relationships. ^ \ ^ \ ^ 



Formulating Questions andBjpotheses 




Questions^are formed on the haJ^ of oWervations made and usoaBy precede aa 
attempt to evaluate actuation or event? Questions, when precisely statetdfi are 
problems to be solved through applicaticm of the other process of science*. -The 
aafempt to answer one <piestioninaygerierateothe The fbrmnlation 

61 fi^rpotheses depends directly upon questions, inference, and pr^ 
'The pr&cess consists of devising a statement which caabe test^ by erperi* 
ment When more than'one hypoihesis is suggested by a set of-^ohs cgrvationS t 
' must1>e atfted separately. A workable bypothefsis is stated^In such a^roy 
that, up6n testing, its cred3)itify may be establishetl 

PROCESS *E]^>eitdeiiting - , ' - 

E^^pertmenting is th^ process of designing daU-g^tbering^rocedures as we9 as 
the process ^fg^ering data for the putpose'oftestinga hypothesis^ I^a/ess 
formal se^se, experiments may be conducted shnpl^ to malte observations. 
-Ro^ever^' €^en^ere' there is a plan to relate canse-^d^ect. Jn an expeii- 
ment« variables must be identified and controlled as mn^b as possible^ An ex- 
perunental test of a hypothesis is designed to indicate whether the hypothec is 
to accepled>inodiSedt or rejected* in designing an experiment, limitations 
o^method and apparatus must be considered* 



OCESS * Formulafing Models 




els, whether physical or mental, are devised on the basjis of acceptable 
hypothesis or hypothesis that have yet to be tested. Models are, used t<^ 
describe and explain the interrelationships^of id^*. In many ca3es the model 
implies neWbypbthesis; if ^estifig these bypothesis results in new information, 
the model must be altered to include it* t * \ 



Each of these processes have different levels of difficulty thiat are based on the age and abiGty 
levels of d particular student. Wfth this in mlnd« the following are the minimum acceptable 
proficiency levels studenti completing the grade levels tovered hy this guide fn a Delaware 
school.. , - ' ' 13 



^ s 



ERIC 



ObMnrfng 



Idfiati^ring changes m propeiti^ agdmfeasmipgfwtes of change. 
I}iff ei^nfkttDg'constants raiiab% 




^tttng limjts .as a means of ^nni^nig on the b'as^ of a coif titutoos vsiiable. 
^ Beyeloping ckssificational Bchemes of two or more stages of sab-sets haiving ma; 
eidusivecate^gories, ■ * - ^ ^ 

Using an ao^pted dassificational system or kcy'to identify otjects or pbeiiomena. 
Using cbajacteristics observed^^^^^ as a ba^ for grouping, 

r * ' * 

lafieiTing • 

♦ 

Stating caose^d^ffect rebtkmships &oin observatiorr of related events. 
Identifying limitations of inferences. 

Modifying and extending inferences to indnde discrepant events* 
Developing plans to test Uie validify of inferences.^ 
Using inferences to suggest furtbei: observation. ' * ^ ^ 

Predicting , 

limiting variation in concfitions a&ctiBg p|jor obsetrations in order to hnprove the accorac^ 
- of predictions. , \. . ^ , * " 

D^onstij^ting the accuracy of predictions m order tq establish the validity of previously heSd 
concepts upon which the predictions are based. - ' . 

Meastuing \ * " ^ 

Identifying measurable pohysical quantities which can be used in pre^se destnption of 
phenomena. 

Measuring quantities which depend upon more than one variable. 
Using f^d'devising indirect means to measure quantities. 
Using methods of estimation to measure quantities* ^ 

Cdnunn^icating - . ' * 

Stating questions and hypothesis concisely withoul ambiguity.' ^ — - 

Cdnstructing tables and graphs to communicate datd. 

Planning for communication of procedtures and results as an essential part of an experiment. 
Reporting experimental procedtures in a form so other person can replicate the e^^riment. , 
Using Qia^bematical analysis to describe interpretations of data toothers. 
Using tableland graphs tp convey possible interpretations of finite data,. 




Interpreting Data 



DQ3^ribjng information as itis display^ on tabled or graphs. ' 
Makingandexplaminginferencesfromtablesorgraphs.^ - . * . 

Maidng and explaining inferences from tables or graphs. . 
Setting criteria for assessing the vah'dity, ^edsfon^ and u^ftalness of data. ^ 
Cbmpanng seta of related datatotestthecredibiHty ofnferencesandgeneralizati^ ^ 
Selecting the most acceptable interpretation &om multipfe interpretations of the same seft of 
data, ; ' * * . , . V 

10 



n: 



EstabUstung the criteria &r ppeiational ^efinltioiis acoonSng to ibB ^ise iDt€aided:£^ i&e 
definitions, ' ^ . ■ ^ " ' ■ 

Evaluating the saitability of operational 

Describing tha Ifrntf-atiortg of gperatlongl dfefimtjgns* ■ . * ^ ^- 

' Using mathematica] rdatibnshq>3in malran^ operational definitions. 

Formttteiiiig Qnestkms cad BnK>th<6e8 

■ ■ ' _ ♦ 

Separating broad questions into parts i^hich, when .answered, will contribute to acomprehen- 

sive explanatimu ' 

Asking queetionsjor stating ^mple hjFpotheses wbid^ 

Stating hjrpot&eses in fonns windt suggest'die variable to be manipolated. 

DISerantiating between hypotbeses wiuch must be tested qualitatively and those wliich can 

be tested, qaantrfatively. 

Stating negative hypotheses in an attempt to eliminate variables* 
% — ^ 

Bjq>eiimenting ^ 



Identifying relevantirariahleain an experimental sitnaticm. 
Maintaining an accurate reconi of e3q>erimental procedures and resuUs. 
ControUin^ those variables ngt a part of the hypothesis being tested* 
Identifying sources of experimcizital enor. 



PcnmnUting Moddg 



Constructing a physical representation, a cirawing, or a mental mage to eq^ain observed 
phenomena, ■ r , _ * 

Extending physical mental n^odels toindude related phenomena.'. 
Modifyingexistingmodelstoindudettewobservations* ' ^ * ^ - 



7 



20 



ERIC 



CXDNCEPIS OF SCIENCE EDUCi^lON ' , J ^ 

' ' ■ ^ Concept ^ Process ^ Objective- 

Moving the l3d(|er each process is based on a conceptu^ ^eme, tbos aUowing each 
olg'ective to be. developed under the concepts. Six zoalpr concepts have been identified for 
inclusion in the natural science curriculum in Delaware*^ schools. These concepts are 
-jiefinedasfollows: ' - > - 




Diverstty: The vast number of natural phenomena which can be observed 
display a wide varied of similanties and differences. 




Change. Our environment, living and nonliving, microsco|>ic and macmscopic^ 
isconstantly undergoing clKtnge, * - 




Cpntinuit^i There is constancy in cause-and^ffect relationships whkh 
precludes any abrupt reversal injiatural ptienomena* 




Interaction;^ ^e interactions pf living and nonUving mattir in an environment 
' and the resu£i^ change of energy determine the nature of the environment* ' 

Iff. ■ ' . 
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Oigokstibiu Sjatemitic lelgtionships eiist in natat^ phepoinemL ^rstems 
within systeout^ccimpiisft^ifa^ \ ^ 




IimS«tion: Hatoal pbemnnena are Hmiiedl^ the ftmdamental natore of 
matt|k and eneigy. Th«ie is an ov^aU tendency toward eqoilibriam in an 
GQviijcnnnent. 



Proceae 



, Obfectire 



Each concept grooping fednc^>t-prDcesffK>l]jedive) is indicated in each of the miQO^ 
discipImesofsdenceti^iological^pfajrdcal^andeaiEh^c^ TliematheDiaticsapplicatiqnain 
the baaic sciences are also indicated, v " . j - ^ 

Environmental education is not a^s^arata content^ area o£ thCkfatO^'Seaenf^^pn^grams; it is 
part o£ the bidpgicalT pbpical, and earth dcSenceSf with ampliations the science* 



GOALS ftTERBONAJLOBJECnVES 
CDBBICm^ABEA 
7 CONCEPT, 
- N * * -PROCESS 

DBJECTEVE 




ERIC 



.When an this is completed, and fb^fuisi^ d^fectii^ achieved, the sfadent iatfac^non his waj to 
reaching the long range goals and terminal ot^eoiives that sbotdd he achieved before 
grad u a t ion. ■ ' ^ ' . " > ^ '^ — — . ^ 

On ihB foQowingr pages jou .win £bii t^t^oineept^groapc^ r 
currieolum areas. Itis)Kq>edtha^(b&'9HU'B^ . ^ 

mefitiag natural science edocatkm^^j&ed^^ ■ V ' ,--y^ ' J 
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BIOLOGICAL 
SCIENCE ' 





CONCEPT DIVEESITY 



ERIC 



[ 



The vast number of Natural pbenomeha whidi can be'obs^ed -m 
display a idde variety of simil^tities and differeoces. I 



\ 



Commumcati&g Distinguish between statements that are hypotheses and 

Fonnulating thosethataie not. 

questions and' . " / : 

hypothesis ^ . 

. * 

InteTprettng data Identify data^ collected &om a-' test conducted hy himself 

Fonnulating which support or do not support his hypothesis; ^ 



questions and 
hypothesis 
Experimenti&g 

Ohserving Demonstrate a method for analysis of a syltom hy identify* 

Inferring ing^urces of the prohlem and describe amethod to test for 

Communicating edph prohlem identified, e.g., a light hulb that will not 
Formulating > glow, . *- - ■ 

questions and ^ 

hypothesis 
Experimenting 



Observing 
Classifying 
Communicatmg , 

Observmg 
Clarifying 
^mmbnicating 
Interpreting data 

4 

Ohservmg 
■Classifying 
Conununjkating 
Interpreting data 

Ohserving 

Classifying 

Communicating 



Identify, five different biomes and give five examples of 
major plants or animals that may live there. 



Discuss three m^r ways m which plants or aninlals obtain 
food from raw niatcrials. 



Order plant reproductive methods on th&basis of complex* 



Mal^e a comparison of plant and animal ceUsl 



Communicating: Describe the ways ipwl^tb plants reprodupe.^ ^' ,\ 

Commimicatiog Identify major orans of the human hody that are myolved in 
converting food to energy. . ^ ' ' 

Classifying Construct a^classifitration key to identify a small grpup of 

^^.Communicatmg com^ion minerals. ' 
Interpreting data ^ 

* Ohserving List several ways that n^an can conserve natural reisofurces 

Predi^ing and identify places in the community where conservation 

Communicating practices might be unproved . 

Ohserving ^ Demonstrate cfaeml^ral teM for carbonates hy the< use of 
Experimenting ' hydrochloric ^dd. ^ 

- ' 24 - . , 



OONCEPT CHANGE ■ ' . ^ V ^ ; : : / - 

IOnr envi^obentt living and nonlinngj nucroecopic and ■ 
macroflcopidf is constantly ondergoitiffc^^ ^ / I 

Commuoieating Stateade&iitionof ^^'VaHableV. t 
' Maki3jgoperatioii4 ' * - ' * 

, definitjons . ^ . , . ■ . * 

Experimenting ^ * * . ^ 

CS)serving ^^NiBt several ways that^'mati can cons^e natural resources 

Predicting and identify places m the communis where conservatipn 

^ Connpankating practice rniglit be improved. 
Interpreting data 

Observing Design an experiment illustrating how energy is transform* 

' - Predicting ed from one form to another. 

Communicating ' 
Interpreting data . . , 

^ ExperimentiJig 



GONCEPTCONHNUnT ^ . " ^ - 

. n ^ — • ■■ ; ^-'i-.- 

I There is a constancy in cause-and-e&ect relationships wfaicI]L I ^ 
; I prechxdes any abrupt reversal in natural phenomena. ] | ' 

Interpreting data Identify dat^ coQedCed &om a test conducted bjr himself 
Formulating which support or dodot support bis hypothe^. 
. ^ questions and ' * ' * . ^ - - 

hypothesis ^ ' 

^ Experimenting 

Communicating ^ Demonstrate the ability to record information by constmct- 
Interpr^tingdata' ingagraphusingdatacbntainingtwovariables. 
Experiinenting / \ " / ^ 

Commnnicatisg State a definitipn of ' ^control' \ 
Making opera^nal 

definiti<ms " ^ ^ ' 

' Experimenting ^ . i ' 

" ^ ^^"^^ ^ , 

Observing ^list several wa^ that man-^cifb cotfserve natural resources 

Predicting and identify ptacc^3tt the community w^ere conservation 

vf*Qemnumi<»ting . practicesn^gbtbejmproved. 
Interprejingdata ^ Y 



Z5 
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CONCEPT INTEEACnON 



The teteiactiona of tiving and nonliving master in an 

*en.virof^6ntand the resufdiig change of eneigy de^nnLie the . 

n^hire of the environment , . - * " 

- - \ 

Commomcating Identify the vaiiables held constant, the manipulated vari^ 
ExperimeiSting able and the re^>onding variable in an investigation. 

' * . ^ • 

Observing Dis^goishliow man is directly and indirectly dependent 

Interpreting data upon soiL 

Observing DejBcribe thefrneed for state parks, national paries, forests* ^ 

^Conununicating water areas, historical'sitie^, camping areas^ natore sancu^ 

sahctuaii^s and aboretums, and why their locatio'?' 

important. 

Observing Identify five different biomes and^give five examples of 

Classifying' ^ mgorpIantsor-animsls^^atisi^Uvetl^re- 

\ 

r Observing Identify ways in whitb planta and animals compete for basic 

Classifying needs in their environment. 

Conunmiicattng ^ . ^ ^ 

Interpreting data \ 
Experimenting 

Predicting Describ<4iidw*nian used genetic 

Conununicating plants and aniznals- 

Interpreting data ^ ^ , i 

0{)5erVing . Discuss'three major ways in which plants 'or ftntmflU obtain 
Classifying food firom raw piaterials- - ^ 

-Communicating , , - 

, Interpreting data , 

Observing Name endangered plant and animal spc^es and describe 

Predicting , , ways in which natural babitata may be maintained^d dev* 
■ Communicating , veloped sothe ^>eciedmay continue natural ^production 
Formulating ^ and replenishment. ^ . ' ' 

Questions and ' * \ , ' - , 
_ hypothesis ' " t ' _ 

^ , ^ . , - - . 

Observing; , ^Identify stimuli in an environment ahd the response pf 
Conununicating. livmgtbingstothe^'a^ftuUir*"^^ 
Experynentiu^^ ^ ' 

Observing. Demonstrate chemical test for carbonates by* the use of 

Escperimenting ' hydrochloric add, 
^ * 

, Observing lostsev^kral ways that men^can conserve natural resources. 

Predicting tod identify' ^a^^ in the co^nmunify^where conseryation 

Communicating^^vP'^^^^^^^^^P'^^^- ' - *^ 

■ ■ 

Communicating Construct a diagram or model to show that a plant is a food 
Formulating fac(pry, - , ^ 

models . " ' ) c * 

* 
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CompumkiatiDg Identify zEiajgrdrsaBSof^ Hin^f^ bodj^satjaeinyxBved 
jn cpaveit£Eig£Dod.to,^er£^. — . 

Observing 3)^B^aneq»e]imentiIliistnti^ 

Pted^tmg ed from ^me ibziiKto anoQier. 

Conimiimcating " ■ ' 
Inteipc&UngdHtA 

EiipjIiiiigntiDg - * 



CONCEPT OECANIZAflON 



I 



Systematic rdatjonshqis exist-in natural phenomena, . Systems 
within B^yst^mscon^rise the universe, . * . ' 



CommQmcating Constnict an bypotheeisSoma set;of observatians^ 
' Interpreting data ^ " 

Fonnutating qpesfioi^ 

andbypo&esis ' ' \ . - 

Interin^tahg data Demonstrate the ability to cany oat an mdividaal activily 
Expenmenting ■&ompnnt^d<ir<nal direction. ^ 

Conunttnicating Demonstrate the ability to record informafSm 1^ o^xsthict- 
Interpretlngdata ingagrapbtiSmgdatacontainmgtfrovarWiIes. 
Experimenting . ^ ; ■ , > 

. - ■* ' 

Observing' ^ Demonstrate a method for ana^sis of a'^^^Btem by 
Inferring ^ , MdentifyingsonrcesoftbepriblemMddesciibeamethctfto - 
'CommunicatiBg . te^t for each-problem identified^ e.g«, it li^itbnlbL|bat wjQ' 
Formulating' not flow. ' ' '^-^.^^^ 

^ questions and _ . . 

hypothesis: * ' - ^ * 

Experimentmg ■ ' " , " , ' * ^ 

Observing , * GiveexampIesofbaw«acbofthe&esenses^bevsed«^ 
Measurmg instniixients with which man can'obWrve and ineasure. 

Coinmunicating ' " / , 

Making pjJerational . ■ * * . . ■ 

definitions , '-\ i- 

Measuring^ 'Demonstrate the abliltty to properly .use, handle, and care ; 
Communicating forainioosc^pe, ' * * \ . 

Experimenting ? < ^ * ,^ ' • - ^ 



* Measuring ^' Mount a slide on the stage-of a liiicroscbpe and ftycxis the 

Commum'cating scope using both Io'waii^highpowe£.ol:jective8, 

ExjSerim^ting > ' ' 

■ ' \ ' 

tnfeiruig ^filent^ a <nirrent article firom popular periodic itterature 

Cd^uqunkatrng '&)ewi|iaperorpapulaJrnuigazme)a8tDitspiobab^ 

Interp'reffi^dala jccreditab3ity- ,V ^ . 



Ittterpretnig(toa 

Observing' Identify Sve diSereiit bl6me9 And give five jexamples of . 

Cla-ssT^Tpg * ' ma|onpIants ^ri"^"*" tliatmay live tliere* 

If * 

Predicting * Desodbe bow man uses gen^ factors for Xbe breeding of 

Obsenrog Order slant reprodictive methods on . £be ^bosis ' of 

Classifying camplsadty,^ 

Interpreting datfa 

^ - ^ 

Observing Identify stimuli in an enviromn^ and £be response to* 

ComT^qnicating living tbings to these sdmtili^ 
Exp^nnjienting ^ ' 

Observing Describe and com]^^ the life cyde of di^rent vertebrates 

Classifying - and invertebrates, . 
Communicating ^ * 

Coniniimicating Construct a diagram or modeT to show that a plant is a food 
'Fb^jnulflting factory. ' _ * , 

%>dejs ^' _ - * 

' ■ <^ , - , * . ' - ' 

""observing * . Make a comparison of plant and animal ceQs. 
"Classifying'^' , . ' . ^ 

Communicating ' • * ^ 

'Observing ' Describe the need^fc^ stat^ parks^-nati^nal p&rks* forests, 
Cgpomunicating ' wat^r areas, bisiorical site5,_^^mipmg areas, natur^ 
' ' sanctuaries and abroretums.land wby 'thdir location is 

^ ^ , miportant« 

Making opera^nalConstroct a diagram or model itbistrate vanons ^cles 
xleGnitions y involvingtivingtbingssuchaswater,*carban«iutrogen^a^ 

FotmnlQting ^ oxygen <;yt!es-/ ' . ' ^ * ; 

models , ^ , ^ ^ ' , , ■ 

Observing Describe how ,man perceives cotoci differences in tbeirisua^ 

Commnhicating spectnpB- - - 

£^>eHmenting , ' *- ' " 

- t , , - 

Observing ' Design an experimenC illustrating how en.eigy is fransform* 

Predicting -. e<i from one form to anotb^. - ' ; > 

CommunKatibg ' - ^ ' ^^ t; * 

^oiterpreting data ' , . 
Experimenting 

' ' ' . : * • 

Communicating Describe and practice -safety measures comm^i^ to any 
Experimenting experiment* , ' V 



Comuranic^ling . Id^itify loigor orsaois of tbe tmman boc^ ih&t itm^mvbived 
in CCD vciiiiif food ^ enBi^. ~ - 



CEP^iiMrrAiiON 



NaUoral phenom^na'^re iimited iff tbe Jtmdamenta) i^tdi^^ot 

* ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Commanirffting I>escribewli3tamodeIi5andfaowiiiode3scan]>eb 
Formulatftlg3nodeb ■ " : 

Observing Oistingnish kow man is directly and mdirectly depetfdent 

Interpreting data uponsoiL . 

Observing Identify wa^s in which plants and animab compete ^^^^ 

Glas^fying . . needs in their environmentj , 

CommunicatEag . ■* ' ^ 

Interpreting data ^ - * 

Ezpeiibenting . _ 

♦ ■ . 

Predicting . * Descnbe^bowipan^ases genetic &ctorp for the breeding of 

! Comimnttcatrng plants a^ animals - , 

Interpreting data • 

Observing - ' Name endangered plant and anfmal speqes and desdibe 

. Predicting ways in whkh natural habitats inayf|>e inamtained and de- 

CbmTunnicatfng -veloped so the spedes may oftitinu^ natund reprodnction 

-Fomml^ting andreptenishinent. . ' * . 

ijuestiottsand ' 

hypothesis ■ ^ *^ . ' > 

Observing Identify stnnuU in an envit^nment and the T^^nse of 

C^nnmnnicating j ' liv&g things t^tbesesttmuli*' , ^ ' - 

Observing Design an expepo^ent Slnstrating how ener|y^is t^m^orm- 

Predjt^ing - ed firom^nefonn to'another.- 



ComtnufiicatTng 
intarpreting data 
Bxpenmenting 



I 



coHC&tikvsssm' 



The vast Jtomber of iiatoral phenom pna wfaidl cap be observed 



1 



Comnnniic&tiiig Distingmsh between statements that are ijpdthsses and 
FormqbtiDg tbose that are zubt , - ' ' 

questions^and 

bypotbesis " - '* y 

* 

interpreting -data Ideot^ data collected &oin a test condocted inins^ 
Fpnnubtsig wbidi support or do not support his bypothesisl 
qnestions^and ^ . v 

hypothesis < ' * 

Erpeiimentmg ' ; ' 

, Observing 
Inferring 
Cominunicating 
Fcimnlating 

qaestibnsasd 

hypothesis 
,£xpenmenting 

Classiiying 
Expenmentmg 



Denfonstrate a m^bod for ana^sis of a sy^em hs identify* 
hig soan:es of the pTD^iIem and desoibe a m ethod to t 
eacl^ problem iden^ed, e.g., a Hgbt bulb that does not 
giow- , ' 



Disthigoish between acids and bases using litcnus or other 
indicator papers. * ' . ' 



Communicating Distinguish between rnolecalesandatoms. 

Formulatiug models • ' ' ' ^ - , 

Observing Classify a group of o^ects-«s: transpar^ent,. tr^luc^nt, 

Classifying - Qpague, andrefiective. ^ 
Making operational 
de&nitions ' ' ■ 

Mea^uritig , Distingmsh between beat*andtei|iperatare. , 
Communicating 

Making operational . * , ^ 

defii^OH^ : , 



Observing 
dassifying 



Observing ^ ' 
Classifying,^ / 
Measuring ' 
Communicating 



Constnjct a classification system wherebj Items can be 
identified op tfae.ba^ of their observable properties, w)ien 
given a number of conmu)n hou^ehdid substances. 

Describe the baaSc properties of all matter (mass a^d space 
occuparfty)* , - ^ 



Classifying 
Cbnununicating 
Making op^tfonaT 
definHidns 



Define element, compound, and mixture, ^and state 
properties thdt distinguish them &om one another* ; 



MflldngoperaficMial -r' ' ' ^ 

- * -«^^*' ' , - ^ ' - 

Ccaommucatfng T^-rpTarn the diSerience "between loaetlc aM , pG^nlbl 

MaldDg<5)OTtHJnfllenei87: , , - . 

deSmdoiis . * * 

Observing list yaxiotxs' forms of enezgjr and :ghre an example of'^^€ak" 

Classifying {Jpoebyeadi. 

I n^T pr ^^ft ng d ?1^ ^ 

Observing Kame- the source of all forms of energy except nndear 

Classifj^ittg energy ^and iist those fonns thai come duecUf firom the 

CoTDignnirfltipg source and tbos^ Umns which come in<&ecl|7 from the 
soorce. ' 

Observing , Demonstiate ^chemical test for carbonates by use of 

Experimeating fajdrochlor^add. 

Observing Distinguish between concaveHsooivex lenses and explain 

CemmunScaling \ how each affetis light rajrs, 
Makingxiperational - * 

definitiojis ' - '^'^ - - 



CONCEPT CHANGE 



Our environment^ living and nqnliving^ microscopic and 
i:^ macroscopic^isconstandynn^eiS^g^^^S®' 



] 



Qommunicating jState^adefinitfamofvaiiable"* , 
Maldng operational. ' , ^ ' ' 

definitions ^ - , - ' - 

Experiinentiiig ^/ * ^' ' \ - 

Interpreting data ' Xnterpietc^^ct^ data develop ait o 
Makfog operational of acceleration^ . . ^ 

definitions , . [ . / • 

' w ' ' ' '* * - ' 

\ ' Obserrdig ' ^ ' . ^Design a^ex|3teihnentn!ti^trafti^ 

•iPredicthig ^efl&omtmeformtpanirther, , i 

-Gdmnumicating, '* ^ ^ \ \ 

^ j^terpretlpjgdJUa \ \ ^ ^ - [ - - . 

Experhnenttng . 

Commnnicsiting . Identify plane, coDvex, and concdve mirrors and describe 
Making^giperationalwhateach does to light raysstr^^ ^' < 

^ definitions, . * S ' * ' - 

Ponnnlating models < * 



(XJNCEPTOONTINUmr 



I 



Tfaer^ is a consUtnCT in <:«ase*and*e£[iect rplationslups whicb - 
pr^ d ade s ai^ abmpi Terersal in natoralpb^umiSia* 



Interpreting data Identify, data collected itom a test amdocted hy himself 
Foimnlating whicbsopportliishTpcytbesb 

questions and 

hypothesis . 
Experimenting 
Com niTTTiirft ting 

Interpreting data' . * 

R rperfmen ting 

Connnunicating Oemonstiate the,ahQity to record information hy constnict- 
Interpreting data ing a gi^b using data containing two variables, - 
Experimenting * 

Communicating State a definition of control". 
Making operational 

definitions ^ ^ 

Experimenting 

Observing Identify ways that gravity is the movnig force in the natural 

Measuring phenomena*^ ^ - . _ 

Communicating 
Interpreting data - 
Making operational 
definitions 

Communicating Describe and demonstrate ^e banc Xaws of Motion and 
Experimenting Gravitation, 

Interpreting data Construct a simple electric circuit and skovfthe ^vantages 
Experimenting and disadvantages of [Parallel and series circuitry, 
Formulatt^ models * ^ 

Classifying Disdngoish between adds and bases using litmus or other 

Experimenting indicator papers. 

Measuring Demonstrate tbat.liglLt travels in a straight line except 

Experimenting ' when passiijg from one medium to another, 

. ' ' ' ^ * -' 

Measuring Construct a eastern showing the relationship between lever 

Commmiicating arms, force applied, and resistance overcome, and'apply 

Interpreting data this relationship to mechanics. ^ ^ , 

Making o^rationai . . % ^ . ■ ' 

definitions t 

Formulating mqdels ... 

Observing Describe the basic properties of all matter (iqass and space 

Classifying occupan<gr). 

Measuring ' • - . ' ^ 

Commuiiicating 
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Cdmmmncatiiig State the lamx>f_COT9er?atioo 

\ ^ ' ' ' ' ~^ ^ ^ 

\y / Observing ^ listvipotisfonnsof ejaeigyand* 

'^'^ '-^'^ Classifying * dcmelgreach. . . . ' 

-; Co^imanicating ? 

\ icScrpretingdata - 

Obsemng Distingmsb between concave-convex lenses and 'explain* 

\ CommanScating bdweacha0ectsli£^nQrB. 
iialdng operatiinxal 

definitions ■ ' ' * ' 

'# ' * 

Measopng J}emoQstrate a method of detennining tfae sg^aBc e^vitj 

of lock, nrinej^d^ or of an object. 

"\ ~ 



CONCEPT INTERACTION 



The interat^ns of li^^ng and nonliving matter ,in, an 
environment and the resulting change of ^ergy detenmne the 
nature of the enviroiim Axt.. ^ 3 - 



I 



Commnnicating Iclenti^^tfae variables h^ constant, the manipulated 

Experimenting vaiiaUe and the responding variable in aainves^igBtioii* 

* 

Observing^ Detennine Tyy eipeiiment effects of rnass^ size of bxjc^ and 

Classifying length of string on time required for the swing of a pendu^ 

Measuring lum. * ^ 

Communicating - * ^ - , • , 

ExperimentiDg 

CommuiilcaUng Describe and demonstrate the ba^ic Laws of Motion land 

Experimenting Gravitation. 

Observing - Demonstrate chemical test for carbonates hy Sxe use of 

E-zperimenting bjdrocboloricacid* - ^ ' ^' - - 

, / ' ' ^ - 

Nieasuring Demonstrate-metbod of determinisg the specific g^vity of 

' ' • rocfcmineralorofanobj^ ^ 



CONCEPTOEGAKlZA'nON 



K — ~- 1 

Sjrgteoifliic relsdoosfaips exist in natural phenomeniL Systems I 
g^h^^^tems comprise the gmveise^ | 




. (feicmrmirnt^ O^nstmct as hypothesis fintmt a set ^fobsenra^ 
• Inteipreting^ta. ' , ' 

Fdrolalmg i^estions 

^asd hypothecs * - ' - ^^ 

Idterpretmg data Demonstrate the ability to cany oat an individual activity 

£xperimenting from printed or oral directions. 

Copmtinica^ng Dem<fnstrate the abdity to record information by^construct* 

Interpreting data ing a gVaph using data containing two variables. 
Experimenting 

ObseFvmg Demonstrate a method for -analysis of a system by 

Inferring identifying sources of the problen^i and describe a method to 

Communicating test for each problem identified, e.g.^ a li^t bulb th^ wiS 

Formulating not glow- 
questions and . h ' , 
hypothesis ^ ^ / . ' 
Experimenting - \ 

' • i ' 

Observing , Detempne iy^ experiment effects of mass« siz^ of arc/and 

Classifying length of string on time required fat the swing; of a pendu- 

lAeasuring lum, - " , i 

Communicating ^ \ 
Expenmenting ^ " ' i , ' 

Inferring . ^entify a current article froih. popular periodic literature 
Communicating (newspaper or pqpnlar^mftgazinel as to its jirobable scientif> 
Interpretngdata ic credibility . ^ " , ..r ' 

Observing Design ar^jOxperiment illustrating hew energy is traiisform- 

Predicting * etf fiOTaott^f^rm to anoth^/ 
Communicating 
Interpreting data 
ExperimentiUj 

.^Communicating" ^9<crHfe[Sojd practice safety measures common to any ex- 

'Expernnen&ig periment* ^ 

Commuhieating Describe and demonstrate the basic Iiawa of Motion and 

Experimenting; Gravitation. " ' . 

Interpreting data Canstnicta^sunple^Iectricdrcut^ sbow-the-advanjtages 
'Experirnenting and disadvantages of parallel andseries circuitiy. 
Formulating models 

• , ' - .J 

' Communicating Distinguisbll^weenmoleculesandbtoms. 
Fbrmula&igmodels* 




t * 
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Observing dassiiy a gsxmp of o^fcts. as; t^^n^aieii^ ;b?MslgQMitj 

"Cla^sifeing - tjpaque^andxeflective* - " - . ' 

i^aknig operational ; ' . . ' 

defimtioits 

Observing Constmct a dassiScation system whereby Heiiis l>e 

Classi^I^mg identified on the basis of tb^ observable ^pe^es^ when 

given a number of conunon boosebbld subsUiEuces.- 

Observing ^ Describe bow man perc&hres color ^ differences in the 
CommtmicttiDg visaal spe<;tTUm. - ' 

Experimenting 

Measuring ^ Coibtructa system showing ihe relationsbipb^^tweente 
Cbmmunicating aims, force applied, apd resistance overcome^ and apply 
Interpreting<lata -this relationship to'mecfaanics. . . 
Making operational ^ 
deBnitions . . - ^ 

' E^cperiraenting , - - ^ 

Fofmiilating models . 

Classifying Define element, compound, and mixftire/and state proper-? 

Communicating ties that distinguish ^em from one another. 
Making operational - ^ * 

definitions ' ' 

Observing , Use a periodic tabje and show how to find atomic mass anH 
Classifying atomic number 

Communicating ' - - * 

Interpreting data * 

WW * 

Interpreting data Interpret collected data to develop an operational definition 
Making operational of acceleration, 
definitions 

Communicatiiig Define momentum ip operational terms. ^ ' ^ 
Makiiig operational ' / ^ 
definitions 

Ob^rvi^ Demonstrate diemi,du test for carbonates by the use o£ 

'Experimeiitirig^ f^ydfe^hio^iiaciji: ^ ^ < : - ^ - 

Cbmnjimicatin^j ^ Identic plane, convex^ ^^^4 concave mirrors and describe 
Making operationdivh^ each does to Hght rays s£ri^ 
^definition? . ' ' / ^ " 

Fbrmulattog models * - \ * 



Measuring' Demonstrate me^od of determiniog the specific gravity of.- 
\\ i:ock,mhietal,orofa&object, * , * 



ERIC 



CONCEPTUMrTAnON 
I 



NaUual phenomena ai« fimited by the fundnnental natore^ 
TStatiet and enetgy. There t$ an overall tenden^ toward 
e<piilibrium in aif environment. ^ 



Conmmnicating Describe what a model is and bow mod^ can be helpfoL 
Formulating models * ■ . , " 



Observing Detennine by experiment effects of inass^ size of 'arc, and 

Classifying ^ length of string on time required'£}r the swing of a pendu^ 

Measuring ' lum. . ' - ' 

Communicatjng ^ ' ^ 

Experimerrting * \ ^ 

Observing Identify ways that gravity is the moving force in the natural , / f 

Measuring phenomena 
Communicating 
Interpreting data 
Making operational 

defintions , - . ^ 

Gommohicating Describe and demonstrate the basic Laws of Motion and 
Experimenting Gravitation. . , - 

Interpreting data Construct a simple electric circuit and show the advanta^ 
Experimenting ^ , and disadvantages of paraBel and series arcuitry. 
FormulaUng models ^ 

Measuring Demonstrate that light trawls in a straight line except 

Experimenting when passing &om one meditim to another. 

Meastmng Construct a system showing the relationship between lever 

Communicating arms, force applied, and resistance overcome, and apply 
Interpreting data this relationship to mechanics. 
Making operational 
, definitions - 
Experimenting . ' 

Formulating models ; " ^ - * - , 

Classifying Define element, compound, and mixtur^^ and^state proper* 

Communicating tiesthatdistingu|sbtbemfiromoneanotber. ^ ^ 
Making operational 

definitions ' 

Communicating State the l^aws of Conservation of Matter and Energy. 

Observing . list various forms of energy and give an example of work 
Cl.^ssifying ' donebyeach, .ct - . 

Communicating 
Interpreting data. . 



1 



Observing Design an exp^iment lUustratHig-liow energ>^ is transform^ 

Predicting ed from one form to an<^ther. /. 
Commumcattng 
Interpreting data 

Experimenting r ^rj ' * 

; - ; V '. ' 

28 



a)HCEPTDIVEBSmt" ' \ - * ' - * / _ / : - * S 



Illievastnumberofm&uralF^^nomen^ - ^ 

CbmmiQucatmg Bistinguisb between statements 'that are hypothesis and 
Fonnulating thdseibatarenot. ' ' * . ^ 

questions and " - ■ ^ ^ 

hjrpothesis ^ * * ' 

Interpreting data Identify data collected bom a test conducted by himself 
Fonnulatmg which support his hy|>othesis, 

questions and _ ' 

hypothesis / ■ • - 

■Z^r^n^ ■ ^ ■, ■ 

Observing Demonstrate a method for analysis of a system by identify-^ 

Inferring ing sources of the problem and describe a method to test for 

Communicating each problem identified^ e^g^alight bulb tSjC^Dnot glow. 

Classif^g ^ Ckmstnict a clas^cation key to identify at'small'^^roup'o/ 

CbmmunicafiDg common minerals, plants^ and annals. 
Interpreting data " ^ 

Observing - Identify common rocks: igneous^ metamorf^his^ sedimen- 

Classifying , tary. 

Measuring 

Communicating ^ . " 

Making operational ^ * > 

definitions ^ - . " - ^ . , - 

Classifying Classify similarities and differences in fossil specimens. , 

Inferring . Infer some of the major events in the geological history of 
Makinjg operationalan area from a siudy of its topographic features and other 

definitions , data. * " - ' 

Inferring Describe a p6ssible explanation for the origin of the solar ' 

Communicatiriig system . ' ' ^ 

Formulating questibhs , , 
and hypothesis 

Obsenring List several ways that man can conserve nattir^ resources 

-Predicting and identify plabes in the communttj^ Svhere consevifUon^ 

Con^nunicaiing practices might be improved. ^ ^ 

Interpreting data , ^ 

Observing , list various formsT>f energy and-give an example of work 

Classifying'^^ ■ 'done by each. ' ^ . ' 

Communicating . ^ ^- 

Interpreting data ; ' 

Observing " Name the ,source of ,all forms of energy except nuclear 

Classing. energy and Ust tliose fonns that come directly ^from tjie 

<?onimunicSting source and those forms which come indir^tly &om- the 

^ source* . , . *r ; 

■ ' ' m ■ . ■ 




FpnmilBi&ig moon. ^ 
models 

Observing - Denumstrate the ab2itj^'to useta^ji^ interpret tjpes ,pf jtt^^: ; '^0^^^^^^ 

inteipretiDgdata ^tT'-'' ' ' ■ 

Fonnoljatmg models * , . - ; . 

Observiog Demonstrsae the abai^;tO/r€ftcijgniz^ collect ^15^^.. 

Classi^dng' mens ofrixlK, minerals. Bad -fosab. * ; ^ ; 

jjfeasaring' , r\ ■** ' V ':-" 

yVommrndcaSng ! . \ ; 

/ 'Experimenting ^ ^ : * : • , . 

[ Observing " Demonstrate pbjsical tests for minerabr bardne^, lfu^> 

I Classifying ct^ystal, shape, devage, &actare,.magneti£m,^d5^^ . 

A Cogimunicatng \ ^ 

^Interpreting data ' ' 
experimenting 



CONCEPTCHANGE ' 



r 



Our environment; living and ncmJlvfng^ miqrosc^i^ and 
maat>«»pic,iscon^tanUymidergoingc^^ 



Communicating Stateadefinitionof "variable'^. 
Making operational " ^ , ^ 

defintions ' - 

ExperimenUng ■ - , - * ' 

Inferring Describe a pc^oibie expla^^itkin £or the 

Ccfznnnmicatin^ sjfstem, ^ ' * , 

FonniiUttog , ' " , , ^ *\ 

j^questiQhS'and ' . * ' ' 

* hypothesis ' 



p£ the solus . 



Observing Mentify" misuses of Iand-arcAS:Vi^^ 

Ctommunictting^,^ suggest ikwaible^sotfec^ -.^^V^'^V 
Making oper^qUcri^ ^ ' 

^ defenitions i ' * - , V \ * 



1 . .^-^ 



I^tst several ways that jnan can eoiiserve natutitl reso^^ 



Ofcserving 

Predicting . — .-^^^ — - - r^.— ^ 

Ccmmiunicating practices m^gbt b# improredl ^ 
Interpreting ^Uita * 



1^1 
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ObserviUj^ I}esie[^ experiment illustra^g how energy is^transfdrm- 

PrediciiiliJ ' *dfrOTi on form'tp another* ; > 
Conuntmicathig * 
Interpret!^ data ^ ■ , 
Expiiimenting ' , - 
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* I — " .- ; ■ '■- -----f - - - 

I predades^aiyatmptigversalinjaatto I' ' ^ 

, loteriKr^ing data Identify data collected from m test-coodocteMS^y-r^ihaself 

- hjpothesxs J ' ' * ' ' r ^ 
Ej^^erimentiDg t * ' ' 

^ Cdmnnitncating^ Demonstrate ^e aSiHt3r to record informaticm i>j con^tract* 

^ Inleipretmg data inga graph osing'data conlamingtwo variables* ^ 
Eq^erimenting ' ' * ^ 

* - ' * . ' * * 

CommtmicaUn^ Staie'a deSnitiOD ofbontror% ' ^ ^. ' 

, ' Makisagoperafional * , ' , 

deSnlitions , ■ , ■ - * * 

. ExperimeDting ^ . , ' , - 

ComtDoiiicating * InterprettfaebasicdaiaTecoFdedoDaweatbermap. ^ 
Interpreting data * ' ' 

Communicating ^ DescnbeevideDceofpastcontiDentalgladalion. 

^_ Inferring.. Infe^someofthe^^iof eventintbegeologicalhi^ 

Making operationalarea from a^^tndy of ^its topographic featmpes and othef 
^definitions dalST^" ■ ^ * ■ 

Communicating Describe the water cycle in meteoroldgictenns* 

■" , » 

Inf^ring . Constmct inferences concerning the pi^s^nt f^aisblUt^ of 

: ComnHtmcating interplanetary travel. ' * 

Forjnulating , _ " ■ _ ^ _ ^' . 

questions £aid ^ r ; - , ' t * 

hypothesis ^ " ' ^ ' , ' / ' 

Inferring Descn1>e a possible explanation for the origin of the solar 

Communicating system, * ■ ' ' . * ■ 

Ponniilating - * . ^ ' 

questions and ^ , - ' * - * . 

hypothesis. ■ " . ^ " ' 

Observing Identify misuses of land areaswithin his school dlstrzct and 

Coiiikmnicating ^ suggest possible corrective steps. * ^' ' 

Makisag operational ^ , . ^' : : 

definitions * V ■ . - . 

hiterpcetuig data Identify the adaptations man tpust make when jie leaves the - . . 

^Harth^dentersspace. * , . ^^4** 

.^iObserving ^ . Distinguish how man is directly and indirectly dependent ' ' 

' Idterpret^g data upon soil- " * , / , * - • 

- Obs^rviiig ;P&scribe the need for state -^arks, national parks, forests, ^ * ^ ^ ^ 
Ckmimunicating . water areas, historical sites, camping ^^^'natu^ sane- 

* Interpreting d^ tuariesandaboretuitts,andwhytheirIocationisimportant. / 

41 ' - r . 

* • * ■■ * . V 

' ' . 32 . . ' ^ . '• 

■ ■ ' ' ^* ' - J . ■ . - • 
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ObserviDjg list semtal wMjs.ibMi^miiai cut cdcwiye^niib^^ 

Interpnelxngdata pCTCtiD&3jni^j)e ^p fegai> - >^ - 

Cdfnmnnicgthig Desci3)e condifipos mcysstiyfor edfp9ft.t>f l&g son «in 
, FonngtoiDg ^mooa** . , - 

models * ^ ♦ ^ ^ ■ 

Bemonstraie tb^ ability to rebognxEe and 1o collect cped- 
Classi^ring mens 

Measunng ^ * ' * ; ' 

CbmmanfcaliDg * '^"'^ 

Expeiimfioting - . , ' 

Observing , ^Demonstrate physical tests for ipJherals: bafdne^, laster, 
Qassifjmg cr^rstal, sbai»e, iileavage, fradut^ mngadisni^ and stre^ 

latcrpretmgdata^ * * . * 

Ej^rimenting - . ■ , . 

jJAeasuring Demonstrate method of determiningtbe specific gravis of 

rock^mineral^QTOfanobj^, ^ « * 



4 * 



CONCEPT ORG ANEAllON 



I 



mthinfiystcto comprise ft^^ . . * ' x' 



— r^T^ - ^ ^ 

*^ Conmmnic^iltng, ConstructaahypotEesis from a'set of observatsbns^ 
***^Inte^pretkig^a^ ' . ^ - • ^ * ^ 

Formt#ting^ / ^ . , . . * . ^ 

questions and* ' ^ , / ' ^ - * . 

■ • hypotbestis : / ^ * ^ . * 

Interpretihg diata . De^bnstrate tbe ability to cany o^W jndraHoal 
Eip^iimentijig from printed or oraldfrec&ms. - ' /I ^ 

■ \ "''^ ■ ' ' ' ■ 

'^ ^ Communicating 'Bemdnstraie tbe fdiiUty to Record inforinattoni^c^^ 
Interpreting ingagrapb a^gdataay^tainingtvrovanaltles* 
Exfterimentiittg ' " ' . 

Observing Demonstrate a metbo<2 for analysis of a system by identify* 
Inferring - tng soorcef of tbe problem and describe a methdd to^test-for 

Commnmcating ^ eacb problem identified^ e>g., a bulb ^at wQl not ' 

/ ' ' ; glow. : ' ' ^ 

> * 

,Infernng , r Identi5^aimrTentarUcle from.a popular periodic li 
; Cdmmunic&ting .(newspaper orpopular magazine) as to itsj>rQb£d>r$ sdentif* ^ 
■ interpreting <teta^ ic credibility* ' , * , * " ' 



Classifying , Construct a classification key to kfentify a small group Of 
Comrnunicating ' conunon minerals; planta/andanirnals. ' / ^ 
Interpreting data, . * " ' 



Ihfeniag * I>eaci2» a possible ea^il^^ ^ 

■ * ^ / . ! ' ■ * * 3 : ■ ^ - - "i " ' 

/ * CbmimmiaUip^ wnter areas, }asUmcMl^^^tes, aieas,* naibce 

[^[it^rpretoog 4atft^ saoctatties^ and ^ibcn:^?^^ * 

\" .* iJUSan^'^hpen^So^ to Sh^^lrate Vandos ^ . 

toromlaflng oxygeoqrdeo* ' , ^ • ^ ^ 

* Observing , " JJaioe, the source of aH formst^jf enciBy except imclear 

Clasdfying . . ewsrgf and Ifst- those Skms that cc^e direct^ bom ihft 

CommgnfoaSng ^ source and those for^ which ikuse SidirecUjt £rom' the' 

- source, i- ■ r - ■ 

--^ ' . * .■ • 

. Deagn £01 eiijeiiment illusWti^ energy is'ti:an§form* 
ed&Dmooeftmn to 'another. - 




0 

Predicting 
Comm&nw^ting 
Inteipret&g data' 
E]q>erimenting 



'Observing ^Demonstrate'the ability to use and inWr^ 

Cornibunicating^ . ^ ^ * '-^7 " * "^^ / ' * ^ 

Interpreting data ■ ^ -"^ 

Formulaflnginddds . 



Demonstrate the abll£^ .to i?ecognize and to. coB^! 
spedmensofn>dts^nun^ab,an4£ossiI^ , ; 



Observing 
.Classifying- 
Heasuring' 
" Comjniniicating 

Eaqicrimettting , • * '* i 

pbsetving Demcmstrate pl^sical tests forininera^hardnj^ 

* Classifying ^ crystal, shape,^cUayage^&^cta<ejin^efS^ 
' Commonlcathtg ^ 

Interpretmgdata . . ^ 

Expenmentmg /I 




Measuring * Bemonstc^ainetbod of determinm 
' * ' ofrodCniineral,orofan£*^ . V ■ y, , , 



A: 
■ - 1 . 



■ERIC 



'43 




.... 



■ ' - 1 ■ ' 'n " i ■ . ■ / ■ *. V . . : .-' , 

-Inferring ^ fa&r some <^"the mzjar^nretis in^|fe^eWpgi^,iist<^i)f 
Maldiigopec&iKmalADareafem ^ - 

^ Infbrricg *' . ' ' , GoQ^tTUGt iniereuces eo&ceni^'fi^present feaability pf' ^ 

'4*' ^inSenvig ^ Bescnbe a^p^te^le explanaticm for l&e,ori^ otibe's&l^ 

' questiohs'ajcwf < ' *' / ' if ' * - 

/hypothesis . , V, , - '^^ > 



\ERLC 



InteTpr«dng*da&-' Identify tl^e Adftp^t^ons ioaa must ntake'wbeii lie^teaves^!,^ ' 
* ea^ and etters space. Vl'-^ * \; 

^ Observing V*^ Disfingmsb^hoir man i&^recf^ and^jildirectly diepend^ [ 

iaterpreting data nponsoit ^ - ^ V - -j^, 

; Obsemn^/ . - lisf^several-wa^rs tiiaL^na^ 4 
- * Predi<5ting' jdenfe^ places-ift fiie commgnfty^here ^mserv^jOT ' 

. 'dimmanacaUng ^' Tradice^ip^ - * 'll \ , , -J^ /f 

' * - 'Interpreting data - i - .''/v" 

^ Observing r * list ^^aiSous forms oT energjr and gaye &i -esutm^^^oi^^ 
dassifynig ' donf bj'each*. ' ' . * , - ' /-'--'^ ^* 
ComaninicatiBg ^ ' : \ ^ ^ ' ' ^'^ / 

,1 Interpreimg data ' ' - . '# ^ . • • *f ' ^ ' ' : - 

' ' ,U5bservin^ . ^ Des^tottpenniOTtrffldste . rl>; 

• \Ptedi4ti9g:. / ' edirommerformi^mij^C^ - , - V ' 

V ,&it^retingdata 

* Conrniontfajaag p^soibe chnditions-j^eoe^^ ^pse.d£#the sim^ajid, 
Ponnidatfei^ 'iq^- * ^ ; -^-—,^-7^ "Ttt?^ ' ^~ — = — * 

models ' * \ ! " , v > ^: ' ' :' - 



'Til 



COHCEPTDlVEgSnT 



The Tast iiapiber oEiatgrtl pheoomeM wlach^cin be tbfk xM id J 
ConuQmDcafing Demonstitte tbe aHIi^ to p ro perlj idenlify jjeSeraiit 



(X>HC[EPr CONITP^UnTP 



f^ere is a coos^anc^ m caose-aBd-effect relfitipnsbq»s which I 
precludes any aSmptreveisalmn&tui^pli^ ^ I 

CommtTDtcatmg Demonstiate tlie abiHf? to proper^ identify retevant infor^ 
iDteipretQigdata ' madon and construct a^data table or giapb using tbati^ 
Formuktiag mation, 
" ' * questions and ' * - . 

*bypothesis ^ * ^ . . / y 

Communicating Bemibnstrate tbe abOify to record infonuation hy constmct^ 
/ Interpreting data ing a grapb o^ng data containing two variables, ' 
V Experimenting ' ' ' ^ ' - ' 



CONCEPT ORGANIZAHOH 



I' : -J M ' 

^ Si7;jtematic3^1ationsbip4| exist SiT^^temS'l^ 
' within syst^bs comprise the nhirerse, - ' , '1 

' Observing , Demonstrate m^tbods' for making^indirei:! obse^vMti6na«c^ 

Obs^rvin^ * J IdeiUifytb^ cbaractetistics of a measuremetifrigntem* ' « 
Classiftring I - * . - o 

, Communicating \ '/ ^ ' . , ^ 

Measuring Describe zero an instnunent of measurement and.reiid' a 

Comiminicatiri^ s<i^ to tbe i^c^a^est appropriate unit, 
* Makmg<^rationd 

,diefinitidn& ' V , . , - ] ^ ■ ■ , 

' * ' Predicting Demonstrateald llJndeyelODmpnt of units of m<»4urement 

, . , andt^standardsf^measQiement 



' ' of + d.sr 



Observing I^emotistiHtealdniniu^^ 
Measui^D^ Identify^i&asijrenieDtasfieVer^ezact* 



CONCEPT UMTTATION 



Natoial phenomena are ^litediiy the fimdamental nature of 
matter and energf* 'Hiere is an overall tendency toward 
equiUbniiminaneiiviioninenL ] 

Measuring Apply a rule for cakuhtbg.a q^oanti^ bom two or jnore 

Communjcating measiirement3(vek>d^&amdist^ce.andtnne), 
^ ♦ 

Measuring Identifymeasorementasnevgrexact. . ^ ^ . 

Communkating ' \ ' ^ . 
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f . . 9B9$nBEBfENTSFCMft TEACHING SCIENCE 
' -' ' ^TTHEjyraOBmGHANQ/OAMIDDLESCaOOL LEVEL . 

Ilie'te^cher of ^ad^m^ |a the rpiii^e azKi/or jtmiorliigh aebool (gra^ 5-S} should possess a 
; Sarong backgroun d itt^ tbe^Ta riotis diftcqEflines of natoral sdence^and bold a certi^cate m the area 
ofjiabrd9Cl&icea5ai)provedbythe^^ -/ ^ ^ ^ 

If the teadier hplds an etenSejitaiy certt&ate » £t is ,it^^ 
natmU science in tt^e JoniorBgh and/or middle adhool ler^I (S-S) have af least 6 aemester botirs, ^ 
in^tbefoQ^wingAre^ of natural acience: « >. - . ^ ' . 

-Biology (botany, iodpgy] * ; " , ' - . / 

— i» CbemiBtcj" *'* ^ ^ 

^^,Pbjr^3dfenceJpbyaica) ^ . ' ' , 

Earth Sdebc^ tgSogiaplgr, ge^fogy) . * ■ . ' ' . V 

- Mathematica* » , * - \ \ \ * ^ 

and 3 jemeater bouia in en v ii o m nental education* Adequate instroctiofi in ^vtrcnunjental 
educai^ladefinedasfndadbigtbe foUo^^ " i-'i 

Hiatorrandirfiiloaophyoftheconitenmtidnnw ^ ' , - * i 

Apprc^u^eimderstandbigofthei^^ ^ ;^ ^ ^ 

I^pori^fice^pf'tonaervat^ 
^ Relatkmiypofaapplyofnaturalj^^o^^ ,V ^ -i. , 

— Natural j^U]r6 management; lecfanique«,necKltc^^ 
RoJeandim(»prtanceofre»u^^ * - " / 
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Tnchnting natoial jcfenpe^ <fa6ald oMittflmte to dto' 
^readiDg progrmm Ghitdren^a expeiie&ces m actence sboajd " 
« he^ tbeni lelto Iibw to iread CcHiVei«e|fi,liik;. - ' 

cfaildreif - develop geneni TiGEaSSo^ aiut <XRnmiiqicatbii ^ddni 
these yi&coatribgtetotfaetr jieve&pii^Dt^^iiatmal sciei^; 

JtPJidTTig is essentiallj recognitidn of «lMtkqiBhips betirera 
ijrmbolsandobjectsoreveDta. ^ \- " - 

^ llie 'empl)aabibJi]«nAtural Science pr^^ 

eijteijeiiicea with cpocrete msttfrialfl^ CUHdien Imndle tn^^ 
' 0ta4y Ixodes, plants, ^nimils^, in«||u«{s, etc; l^ese are concrete 
, otijects and pziniazy expeiitoceo io wiSiM- sjmbfie^ ^s$n *be ^ * 

lelftted. Vfotds^ and sentences take on meaning jbt^c ^ 
r^wben tbej aiignjl^ objects^ titat/jlib^ Have handled 

experieilcea in ibiikh tb^ have taken jMit. 



* * 



Thus tbe natoral science program is an integral 
a sound reading and coiiminni6atum akilk program. 

Tbe^main titmst qf career edoycaticm iaio^prepare Ul*4taHi»ta'^ 
for a snccesfffol life of woA hy incrauing tb^ options ior 
,ocCTpatiofial cbCQce, elbninffi^ 

inalisubjectareasaiHlatalllevetsofedacatu^ . , ^ *- 

> ■ ,r 

Career ej|acaiioA recognlzea dritical dedsicnLpo^ita at^irbkh 
Btadents'nsitst be inepared aiul eqo^rped to decide ^etber to' 
pui8a& a job, se^ fioithelr education, o^'^diooBe fl^ome 
combquition of both. ' ^ ,V 

^e implementq^kH^bt^ world of ii^oHc Ideas iboqld'be aii 
intrmsicpa^^of aigr adeooqrcn^ . 
carHcahlm materials in^^ 

fhe focus of career 0ducati64% ' 
Carter Awareness; MkldlSo^ 
career exphxatioa,andS^^ 

Iii^fi|»tb bealth*educa^ as aiMi^ not cooatderedpart Q^'ihe. 
naUuidsdeoc^pqrogiam. Tblajsiuiaiea-^i^ - 
relatiourtiqM io.fbe'bkilogk^ii^^ $|ieLptoi^er':%7tQ ^ : 

1>atbe, brush teeth, and eat &^jrnaib ia;i^ot hajGUral flcienoB:as 

essentiu* Tbe^dacBtkiaptt^^^ 

line between natuid science a^ , 
sdent^dl^fectivMaite ^ 
There are basibrelaticmsh^with the pbjidcal (chem£rtt7);atid 
blofegicalKdence^ . ' 





SdeneeFiur 




Nott^sdetice Theoiy 1& Science 
lutzuctioti 



t 




J 



objectives aie sot ffpecificd^ :ri^^ tcF 'jproergeoc^' 
preparedness* lliere are basic relalionsb^iortlf^ 
■ ^otthe eartfaadeaoes* . ^ 

Tlie oatdodr dtasnxxn liaa a unlB^ade of oppdr^amties £ar 

area alxiti£ t&s adkool &r appjkaticn of .the vazioas.aip^cts id 
vM^pnl advice e^^iciticAlEs jrtroit^ recoounepdedr A-gmde aa 
to how to btOize«^£beae' aiaaa has. be^ prepared %f tbA 
^ Departmeiit d ^be toiberiortrand tbe Jocal so9 anaerratioQ 
' groops in coopetatiod iritti ibe 'State Dfpartmeni of Public 
IttstmctiiHu CViidte of tbfsgaide are avails 

tl^ State SoperviBNOrfsf^SdeDce aiiidEiwironTneTitalEdocatioiL 

* ■ r ^ • ^ 

t , 1 ■ * ^ 

l^e uae ofSeldtrjjMfovanodsIocatloiis in tbe;State and tM 
SQTTDii&ln^ areas is reconimeiile^ when the- field tijp^is an 
mtegralpartoftfaeletAiDgsitaatkiti. ntereisagreatdeUof 
planning anH pfepaiafion nqoi^ if the field' tiqi' is to be a ; 
'meaningful experience. ThB field'tiqi should picf^a^e^sn, 
€i;x£^nt meiihs |c»i^ithe application .ornatnral adence to the 
^ Q^faer ^ teaiiiing^ aieta s^Sch mb socisi' rtadie^, ^ v>d 
. ' coiyfnnnjntifon sldlls/ (We shoiild' note iha^^a field- tiqi 
^ recj^iiik^ a nro bcftir bus ride, tfaen'^||>ending a half boor at a 
^ sifefatd if tiro hoar t^etitm tr^ has qne^tionablevalneK : 
' • * * ' ^ ' / 

; ^l^^di^lay of 'Stadent ;^rc!j6pts-aiid activities is an excellent 
; method of bniMing interest :in tfaSa natmal^Bdence program 
among the students ind pa^esle o^a parQcnlar school or-achool' 

p^rtidularly in grades judging shpold'not be ccKidncted for 
the award of prizes tn^ai^ form* \£a^ atodent should receive 
some ^rpe of'^recognition for his emrts . ' 



The fitir shoald not be- just for natural sdti^, but be a 
multidisdpltne event whete, the\tstents and, efforts of the 
students maU areas arc^presej>(Ml^ ^« / ,^ * 

Ttfroughout his recorded"- himi7, man has been vi^dljr 
concern^ i^findoutaUthath^can^aboutl^ Heliaa 
expUnred it*m many way^t 'raised questions about it, designed 
*t|p,e£kod5 by which he could m^:rease and ^d^gani^ his know- ^ 
ledge, and de^el<^^ systems to aid him Si'underst^'ding and 
explaining his own origin and -luti^ and hispid ' 
verse: \Amon|^ these. ^sterns are; philosophy, religions, 
foIidore<theaHs,andscience,.' \ : , ' > 

^Science is the system of knowing about the universe throi^^ 
data coUected by^observiUion and controlled e^MTEmentation/* 
As ^ta are collected, tlieories are advanced to explain and 
account for What has been observed, ^etme test of a. theoiy 
valid'in science is threefold: (l^^trability to explain what has 
been observe^: (2),it8 abil|ty to;pre^ what has not ^yet-been 
observed; and (3) its ability to be tested by further 
expeiimentatkm ui9 to be modifiediw required by the scquisi- 
' of new data. ... , 
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